Novel SAHA analogues inhibit HDACs, induce apoptosis and modulate the expression of microRNAs in hepatocellular carcinoma.
In eukaryotes, transcriptional regulation occurs via chromatin remodeling, mainly through post translational modifications of histones that package DNA into structural units. Histone deacetylases (HDACs) are enzymes that play important role in various biological processes by repressing gene expression. Suberoylanilide hydroxamic acid (SAHA) is a known HDAC inhibitor that showed significant anti cancer activity by relieving gene silencing against hematologic and solid tumors. We have designed and synthesized a series of SAHA analogs C1-C4 and performed biological studies to elucidate its anti-cancer effects. It is observed that SAHA analogs significantly inhibited cell proliferation and induced apoptosis in hepatocellular carcinoma (HCC) cell lines HepG2 and SK-HEP-1. These analogs also showed non-toxic activity towards primary human hepatocytes, which describes its tumor specificity. SAHA analogs exhibited strong HDAC inhibition, which is 2-3 fold higher compared to SAHA. Moreover, these molecules induced hyper acetylation of histone H3 at various positions on the lysine residue. Further, it is observed that SAHA analogs are strong inducers of apoptosis, as they regulated the expression of various proteins involved in both extrinsic and intrinsic pathways. Interestingly, SAHA analogs induced upregulation of tumor suppressor miRNAs by activating its biogenesis pathway. Further, it is confirmed by microRNA (miRNA) prediction tools that these miRNAs are capable of targeting various anti-apoptotic genes. Based on these findings we conclude that SAHA analogs could be strong HDAC inhibitors with promising apoptosis inducing nature in HCC.